
 

Bivalent COVID vaccines have now been in
use for a few months—here's how they're
stacking up against omicron
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Vaccines have played a major role in mitigating the harms of the
COVID pandemic since their rollout began just over two years ago.
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https://www.england.nhs.uk/2020/12/landmark-moment-as-first-nhs-patient-receives-covid-19-vaccination/


 

They're estimated to have saved tens of millions of lives across the
globe.

The initial crop of COVID vaccines were designed to train our immune
systems to recognize the spike protein on the surface of the original
strain of SARS-CoV-2 (the virus that causes COVID-19). But as we well
know, since SARS-CoV-2 was first identified it has continued to mutate
and evolve into a range of distinct variants.

Some of these variants carry mutations in their genomes which can
increase the virus' ability to transmit between people, evade the
antibodies produced by our immune systems, or affect the severity of the
disease.

Omicron, the major driver of COVID infections around the world at
present, has more than 50 mutations in its genome, and is highly
transmissible compared with previous variants. Some of omicron's
mutations allow it to evade antibodies induced through prior infection,
vaccination and antibody therapies.

So scientists got to work designing slightly adjusted formulations of the
vaccines which would not only target the original strain of SARS-CoV-2,
but newer variants of the virus too—omicron in particular. These are
called bivalent vaccines.

Because they were based on the same mRNA technology used in first
generation COVID vaccines, they could be tested and approved quite
quickly. But now we've been using bivalent boosters in the real world for
a few months, we're starting to gather some evidence on how well they're
working against omicron.

mRNA vaccines: an update
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https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00320-6/fulltext#
https://medicalxpress.com/tags/spike+protein/
https://virological.org/t/selection-analysis-identifies-significant-mutational-changes-in-omicron-that-are-likely-to-influence-both-antibody-neutralization-and-spike-function-part-1-of-2/771
https://medicalxpress.com/tags/omicron/
https://www.nature.com/articles/s41586-022-04980-y
https://www.nature.com/articles/s41586-022-05053-w
https://medicalxpress.com/tags/real+world/


 

Both Moderna and Pfizer/BioNTech have updated their mRNA vaccines
to provide broader protection. These vaccines contain small chains of
genetic material known as messenger RNA that give instructions to our
cells to make copies of the coronavirus spike protein.

Once these spike proteins are made, they're used to train our immune
cells to recognize and kill SARS-CoV-2 if we're infected. The bivalent
vaccines contain two types of messenger RNA molecules that provide
the instructions for two different types of the virus spike protein: one
from the original SARS-CoV-2 strain and another from omicron BA.1.

A subsequent update has targeted omicron BA.4 and BA.5, seeking to
help our immune systems keep up with the rapidly emerging omicron
subvariants.

It was hoped that these updated bivalent vaccines would train our
immune systems to produce antibodies that can protect against omicron
and future variants that might emerge.

Results from safety trials indicated that both Moderna and 
Pfizer/BioNTech's bivalent vaccines were safe. Any side effects were
similar to those encountered after vaccination with the original versions
of these vaccines, such as pain at the injection site and fatigue.

Laboratory tests also showed that the bivalent vaccines triggered higher
levels of antibodies against omicron compared with the original shots.
Based on this evidence these vaccines were given emergency approval in
several regions including the US, the UK and the EU.

In the UK these bivalent vaccines began to be administered to clinically
vulnerable people and adults over 50 in the autumn of 2022.

So how well are they working?
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https://www.nejm.org/doi/full/10.1056/NEJMoa2208343
https://www.pfizer.co.uk/products/prescription-medicines/comirnaty-original-omicron-ba1
https://www.nejm.org/doi/full/10.1056/NEJMoa2208343
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1123214/SPC_COMIRNATY_bivalent_original_omicron_BA1_.pdf
https://www.nejm.org/doi/full/10.1056/NEJMoa2208343
https://www.nejm.org/doi/full/10.1056/NEJMoa2208343
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-moderna-pfizer-biontech-bivalent-covid-19-vaccines-use
https://www.gov.uk/government/news/first-bivalent-covid-19-booster-vaccine-approved-by-uk-medicines-regulator
https://www.ema.europa.eu/documents/public-statement/ecdc-ema-statement-booster-vaccination-omicron-adapted-bivalent-covid-19-vaccines_-0.pdf
https://www.gov.uk/government/publications/covid-19-vaccination-autumn-booster-resources/a-guide-to-the-covid-19-autumn-booster


 

A large study from the US Centers for Disease Control and Prevention
looked at adults with symptomatic COVID between September and
November 2022. It found that use of a bivalent booster targeting the
original virus plus the omicron BA.4/BA.5 variant provided additional
protection against symptomatic infection compared with a monovalent
booster targeting just the original strain.

Other US studies have shown the risk of hospitalization was reduced by
at least 38% in people who received a bivalent booster compared to
those who had received two or more doses of the original vaccines. In
adults over 65 the additional protection was as high as 73%.

Meanwhile, recent research suggests the bivalent boosters will offer
protection against emerging omicron subvariants. Serum samples from
people who received the BA.5-containing bivalent boosters had better
neutralizing activity against all omicron subvariants (especially
BA.2.75.2, BQ.1.1, and XBB) than those who received either one or two
regular boosters.

What does the future hold?

The evidence so far suggests that a booster with an updated bivalent
vaccine is a safe and effective way to reduce the risk of serious illness
and death from COVID.

Predicting which variant will be next, and when or whether an updated
vaccine will be required in the future, is difficult.

But the mRNA vaccines are ideally suited for this as they can be adapted
relatively quickly to the latest variants of concern, and can be quickly
produced. Such is their flexibility that plans are underway to test their
use as personalized vaccines in UK cancer patients.
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https://www.cdc.gov/mmwr/volumes/71/wr/mm7148e1.htm
https://medicalxpress.com/tags/booster/
https://medicalxpress.com/tags/variant/
https://www.cdc.gov/mmwr/volumes/71/wr/mm715152e1.htm?s_cid=mm715152e1_w
https://www.cdc.gov/mmwr/volumes/71/wr/mm715152e2.htm
https://www.nejm.org/doi/full/10.1056/NEJMc2214293?query=recirc_mostViewed_railB_article
https://www.science.org/content/article/omicron-rages-scientists-have-no-idea-what-comes-next
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00026-2/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00026-2/fulltext
https://www.bbc.co.uk/news/health-64176038


 

Several other COVID vaccine approaches are under development to
provide broader protection against current and future variants. Some are
designed to stimulate our T cells, a type of immune cells. Others are
made of small nanoparticles containing fragments of the spike proteins
from SARS-CoV-2 and several other related viruses.

Whatever the future brings, data continues to show that irrespective of
the type of booster used, vaccination is a safe and effective way to 
reduce disease transmission and protect against serious disease,
hospitalization and death.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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